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(54) SINGL PLATE TYPE COLOR VIDEO CAMERA 

(57)Abstract: 

PURPOSE: To provide frequency characteristics with 
less attenuation to a high frequency band and to provide 
high resolution by turning G signal components in the 
center part of a picture element block composed of the 
four picture elements of two rows by two columns to the 
average value of G signals from the two picture 
elements. 

CONSTITUTION: This video camera is provided with a 
color separation circuit for processing signals from a 
CCD 1 for which the color filters of the three primary 
colors of R, G and B are mosaically arranged 
corresponding to the respective picture elements and an 
interpolation processing means for interpolating the G 
signal components in the center part of the picture block 
composed of the four picture elements of two rows by 
two columns which are (m, n), (m, n+1), (m+1 r n) and 
(m+1 f n+1) while defining (m) and (n) as integers by the 
average value of the G signals from the two picture 
elements which are (n, m) and (m+1,n+1). By performing 

constitution in such a manner, the frequency characteristics with less attenuation to a high 
band for the G signals whose contribution degree to luminance is largest are obtained. Also, 
since a difference between the frequency characteristics of R and B signals and the frequency 
characteristics of the G signals is reduced, the generation of color pseudo signals is suppressed 
and further, the same frequency characteristics are obtained in all the picture elements on the 
CCD 1 for the respective three primary color signals. 
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(2) 

1 

<d&7jj\s? tfi^v-i 2 « keb $ n/t Btt&ffeTVK-f 

n) , (m, n+1) , (m+1, n) , (m+ 1. n 
+ 1) <D2f7 2m<D4mMfrt>$LZ>m^zrUy>7<D*£ib> 
»T©GfitS»$ (n, m) £ (m+ 1 , n + 1) CO 
2M#30*S©G«^©¥*Sffl*£^tt (m, n+1) , 
(m+1, n) ©2I**60GOT0TOi'fllHlt 10 

cofi 7 * ;i" * ***-tf -f * &eb $ njt s*»»ta^ 

— If 5****7 K*5^T, ^@#ffi&5V\*<X_t<0 4fT 
B©**©fi«4Mi#ft«[l 6i3HtO»«iWAA 

ffoo*¥;frftcoftcofrJilMco^ &£>^te#ittcoat;£fp] 

©«©J!IJi©BHU (0, 3, 0, 1) &Z>\,m (1, 

0, 3, o) wrn&£-rz>z£&ftWL£Tz>m&7s: 

;#5--lf5 ; ***7. 

( m , n) (m+3, n + 3) £TCO 

4fr4^jO 1 6lJ^T^^Bt^, (m+1, n + 1 ) CO 
IS^^R^^HB^^^w'^^^gBB^nTV^^ 
\Z, (m+1, n + 1) <£(I^T<£>fi<^«&£2, (m 
+ 1, n+3) (m+3* n + 1) CD#®^TC0S 30 

#^gc£l<hU (m+1, n + 2) ©B*^R*fcli 
B<D&7 4 )l>*&&W2tlT\,*Z>m'&\Z. (m+1. n 
+ 2) ©H*TOa*«8k&2, (m+1, n) 
(m+3, n + 2) caS-H^T ©1^M$: 1 <b U 
(m+2, n+1) (7)Ili3giCR^^:«BCOfe^^^^^ 
EBSftTH (m+2, n+1) (OpJ^TGO 

fi^«&£2, (m, n+1) Rtf (m+2, n + 3) 
0#i*TOl*«jR*UU (m+2, n + 2) CO 

(m+2, n + 2) ©liSiT?©m^«8c£ 2 , 49 
(m, n + 3) (m+3, n) (D&iU^TCOa^ 

ft« i £***> z. £ 2 e*©#«5t* 

5-fcf5****7o 

[»*S4] ^®^tr*f^UT, R, G, Bco3Jlfe 
-tf5****7fc::fe^T, ElC©i®SS©*'ka>S*¥S: 

cxa»*wt¥w*rnfc*a[Brott»<ofi«^j«»* 
a**-r s - £ *®Wl£-?z>wwl3:ji j-Kt** * so 




4#Pfi¥8-2 3 7 6 7 2 

2 

[0 0 0 1] 

[£»±©?UflB#»] * 7- £5****7*1 

Mb, 4#tCR* G, B0 3JHfiOS7-f JU^^-lf'f ^ 

«i'EB*nfcH*ii«7 s A-f^^6a)«#*iaa-rs 

[0 0 0 2] 

^-b^***^"?*;*, 1$i v ¥6-8 7 5 9 0^a 
(H04N9/07) ©«*StBO«fcfeH^$n, JE 

kb 2 fct^ans «t a \z&9m*m&ut%^ v u ^ x 
ttKEB$nfca*<o5t«*ai*To** cv< ^ d 7 

3C*KMIX?icttl ^©&, G, B£)5*>co 

[0 0 0 3] ClCO^O/^^lf-f ^#^-f ^D^JI/^T 

cor, G, B<07>r ;i^E^Jlcte@*com^toit#& 
**** l^co^W^J«Cctn«, 13 2 
T«*^*T«iS[#aofTSGRGR--tU 
@ coffer GBGB-- (hT ^> d <h#T^£„ 
[0 0 0 4] ±j^coJ;^{cV'i'^a^^;^^EB^n 

[0 0 0 5] ±JS0)i:-5^: : eif-r^^-r^n^^;i/^ 
*»6tt* R«*0»WI6n, G («) Rt^B (») fl 

[0 0 0 6] *«UfcfS^«r«m^*-rSJClSb 

0 7 h^tj: -5 \z&mmmzm&fcM&tt^Lfz- 2 ^tc 

[0 0 0 7] 02OCCDTO : E1f^^«T<>D7>f 
)V*0>R* G, BCOyt^ — >SHSl/fcB3©fi7^;p 

*<?tb&3 X 3H3K^D^^®fi7^;^Eni2. 

04-07 ^-r J: 3^4 b o 

[0 0 0 8] 04 (a) tt4i«©iejiia)toiis 
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(3) 

3 

nTV^CDT, 04 (b) (D£?\Z^(Dm3$frt>m<btl 

V^flS. Rfl^ll 04 (c) ©.feSKIRSS?" 

*<DR^ODtlDWfCi;0*^0, SSKBfl^te, 04 

(d) (0cfc3^B«TS£*OBO7^;^**BBB$n i0 
fci*^6»6n5BBfl:** T2J <D£*«ft£* 

[0 0 0 9] 0 5 (a) «4@^(7)gH^jO[)^CO^<Z)lS 
ffi (Se^JH2^^"T) £^LT43D, *4><Z>HSt£teB 

(b) a)«fc3lc±Tfi*©4BH*^&S6nsGfi-9^ 

5fc* rij <Z>S^«»£#;L, JIft&<B4HSW>£0>G 
«^<0JnWfc«fct>3R**. RM^H 0 5 (c) 

RS^C** r 1 j 50)41!* ^ 

a>&©B«^©ira»i;:<k0#**. $6i:Bfi^l * 
^©H*ic«Bo^>r;^^S@$nT^^o*r, 05 
(d) <B£5l::£Oig*a>6#5n£Bff*fl:: T4j CO 

[0 0 10] 0 6 (a) tt4«S0>EM<O*©ffi<0ia 
& (SB^JH 3 ^^LT^D, Giffl 0 6 

(b) flD«k5lc±T£*©4li|**6»6ft*G«-9K: 
r i j (Di*«jR*4^., jinsa)4ia*A^<oG 

tc«Rcoy^;i/^^iES$tiT^so-c, 06 (c) <D 

£?\z^(Dmmfrh>mh>nz>Bmn\z uj ®244kr 

$6CBg^l 06 (d) ©<fc-5K:£±* 
2ET. *T©4H*^6Sen«>Be-9^*4r rij © 

^n604i^eoBi^wf: 

[0 0 1 1] 07 (a) tt4«S0)KM©*<B Hi 
(E*JH4£#-r) £^bT:fcD, *i&<OHS5fCttGO 
:7^;i^TE«£nTV>S0TC* 07 (b) ©«k3fc£ 40 

<BH*frfc»6n*G«*fl;: r 4 j 
2ifcfcJ;D* £<BG«^a^©S*fflV>6n*. 
RII^H 0 7 (c) ©J:5lcl»»-r*fc*©R©7-r 

;i^^^E«*nfcH*^6»6n*R*^ic*^ r2j 
<z>«*«»Sr#it» 5 cD±T<oii*(DR mooing 
KJ;t>*SD. S5fcB«W4* 07 (d) 

a±T0) B cd^ ^ ;i/^a*EB£nfcB*j&> 6f# 5*1 
ZBMmzJz* T2j <aS*«»£-£*, ^n^0±T 
©H*©B«^©lnJ|[HJ: 0***. 

[0012] zv>j:5tt&m*ommttM}** 2 50 




4$PI¥8-2 3 7 6 7 2 

fft>n*. i»iB«**ftT?©F 1 r?* 

H (z) 14#<D£5IC£:*o 

HEJ9H 1 ] 

( G tfSBDfrfll) 
H (z) =Zhniz-ni= 1 
<Rfl^©**R«rfil) : H (z) =1 

(Rm^o^SL*^) 

H (z) = £hmz-m= 1 X z-0+ 0 X z-l+ 1 X z-2 
= 1 + z -2 

(Bm^Tfc^ft) 
H ( z ) = 1 + z -2 

(B{I*§CD^B*ft) : H (z) =1 

DEWH2] 

(G»»o*TOt«llD!frtI) 
H (z) =2 hmz-m= 1 X z-0+ 2 X z-l+ 1 X z-2 
= 1 + 2 z-l+z-2 

(R«*©3M*RtfSflDfrrtl) 
H (z) =Ehmz-m= 1 X z-0+0 X z-l+ 1 X z -2 
= 1 + z -2 

<B«*©*¥RWSBD!riA) :H (z) =1 
[E#IH 3 ] 

(G«*©*¥Rtfaitt3EFrtI) 
H (z) = £ hmz-in= 1 X z-0+ 2 X z-l+ 1 X z-2 
= 1 + 2 z-l+z-2 

(R«^©*TOr«|lDeFrtl) :H (z) =1 

(B«*©#TOt»lt#rtl) : H ( z ) = 1 + z -2 

[E*lH4] 

(G««©*T»tfSaD&lftI) :H (z) =1 
(RM^WJfil) :H (z) =l + z-2 
(Rflf^ia^) :H (z) =1 
(B«*©*¥35rlfc) :H (z) =1 
(B»*©MDEn«) :H (z) = 1 + z -2 
En5<DfiitW»«fcD, ^0*HB7-f^O»ttl4R, 
G, B(D#fi«-^«fc\ 7K¥Rt/^S^^lC0 8^P 

i, P2, p ao^-rn^witsr^r-rsciiijcja:*. 

0 4 <Z>E?»JH 1 fc^TBMrf £ fc. Gfl-S§te7k¥&tf 
¥^I^TJ4£*©ai*^e > «)»M©^K^Vi<DTP 1 

©»tt*»o*«, ^m^fS]T«±TcDB^®^^Rm-^ 

^^Xh^SSccDl/2cD^^|§c (1/2N+Xh 
TT^U Jl©l/2t-f*^m**H±© 
H«R-ett«f0iiUtt»fca:*P3©»tt*»o, MIC 

b f4*¥*rtiTfeeoiii** 5 <d b icct o *tfy! 

B*^6<Z)*IW^3a:Vi©"T?P l<Ol$tt£&Oo 

[0 0 13] H5©iEWH2fc^UTIBIB"r5t, Gg 
^t4*¥*^T«&*^B^iii^C0Gm^^±T<0B^ 
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5 

^fc*©B»ia*<DG«^ap#-r*a>T, p 20^14 

P 3 0D4#tt£JS:2 o H««cSB[*iRiTtt**©«»0«3t) 
fP3©^ft^^il:^o XlCBft-f^lCDIrtTtt 

[0 0 14] 0 6OB5IIH3l:o^TRflt5i:» Git 
^HtEWH2 tW«tr*aFatfail[©W*rtlTttP 20 

T> #¥»tfiiltfei:P i©Wtt»ocfcl:a5. 

x fc b m^itrnmn 2 co r a* & n«;:#¥;fttfttofcfr 

[0 0 15] 0 7<Z>E?«H4K:oV>TK9i-r££* G« 

tcpio^tt^jt^. £fcR«^ttE#iHi<BB«*»£ 

©WttStfo. If:BOT»4EJ!IH 1 ©ROTtWK 
fc, *¥#|RjTteP l©«ptt£, SH^faTUP 3©» 

[0 0 16] 

ffi7-fJ^*Clt fi^JV^EMKjgDTR, G, B 

xmmy << )v$<r>mmfi 1/2^** bm&fkt±^ 

[0 0 17] »fia*7-tr**^7m CC0£5 

^P-/U7^M £ BESTS £ tTJtfilpJIBtfc: 
So £<D^D-/1*:7^,il/^te* CCDW^'J 

[0 0 18] £/t> 3H€^^<D*T*fc»lin;:*rr S 

m^m^^Gm^zrD^x, mn\z^x\m^p 

[0 0 19] 

LT, R, G, BcD3Mfi<Dfe7^;!/^^1f^^^lC 

(nru n) , (m, n+1) . (m+1, n) , (m + 
1, n + 1) <D2ff2m<D4mm&ZJ&Zmm7ay& 




(4) W8-2 3 7 6 7 2 

<D*p>bffiX<DGmm&ft& (n. m) t (m+1, n + 

1) <D2m%fr*>(DGmn<D¥-)$m$>z>w* (m, n + 

1) , (m+1, n) ©2I^^OG{I^OTOIt 

[0 0 2 0] &tz* %I<D^®£.LX* SffltryHX 
±(04fT4^Jcoi es^d^^^iS^yn^^^*^ 
TCOR. BO^^COfe^^^gl 6lS*T<Da^S 
^rt*A7J £ *1S 2 ^©WiBHSIx-f i?*)V74 )V2 \Z 

(2e** ffiH»sv»ttMjaic (o, 3, 0, 1) &sv> 
« (1, 0, 3, o) o^fw^t5^i&»att 

So Wfc, 1 6WI0|^Dy^)J« (m, n) *>S 
(m+3, n + 3) £T?GD 4fr4 ^JCO 1 6 IStfe^ <h 
nt» (m+l> n + 1) ©H*tBfa©e©ft^-r 
M*iet^nt^5»§l:, (m+1, n+1) 
3g*T?<Bfi[^fiMBc£ 2, (m+1, n + 3) »rX (m + 
3, n+1) ©*I*TOl*«S:SltU (m + 

1, n + 2) oiB*nBPfa©e©fi7^;^^E«sn 

^? T^S^f::* (m+ K n + 2) <DmMX<Dm&ffi&. 
£2, (m+1, n) RZf (m+3, n + 2) (D&mM 

TOi^M^itu (m+2, n + D ommizm 

aoftOfi7^W^EBSntl^i*l:, (m + 

2, n+1) <Z)iIj^TOS^#f&£2, (m, n+1) 
lkX$ (m+2, n + 3) (0*H*T©S*«8:«: 1 t 
U (m+2, n + 2) Oi®^i;:tfrII<D££>£:7^ )V9 
^Efi^nT^SS^tC, (m+2, n + 2) (Z)®^T 
©fi*«R£2. (m, n + 3) Rtf (m+3, n) CO 

30 [0 0 2 1] XfcffJc^RtbT, «-ll*fcJ»J6l/T» 
R» G* B(D3Hea)e7w^^1f-f ^ttl-EB* 

s;i<!:£#»£-rso 

[0 0 2 2] 

40 RRtfB«*©«***tti:G«-l»fl!)««»»tti:©JI 
S5>3Si:<-r*fc»fifll«^038**«#|l*6n*. Xfc3 
Bfifi^*^^CCDlo4TOi*TH-0fl»ft 

[0 0 2 3] 

So 

[0 0 2 4] A»5tttU>X (H^#l») l:«fcoTCC 

5^ d i±\zts»t£nxm#m*%\zytmm&2nz>. ccd 
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(5) 

7 

1 lCte0 2 IC^Tcfc^KlR, G, B<D&7J JVf&^lf 
ioTCCDl©»t»l:ftB*nT, 17>f-;i/HJ8 
[0 0 2 5] HP*, CCD 1 £<D§ftgg 

8 3 o«SMBa*»f ditaaKca^^xt* 

X £2c* Sffit&tf#¥®S(jIIIi£ 8 1, 8 2 *> s 
SfilU^X^ 8 3 rtT(0 1 fr-r^CDStt^'NCOtt^ 

lctoaj^snso 

[0 0 2 6] ccDi^etii*$nfca««fn cd 

S0K2tCT«»(Oy<XI»56^»Sn, AGCIUgS3 
fcT*iH3n£«fc, A/D^4CTf^ 5^JM» 
^l:f«$ns. CCDx^^^JV»«««tt*lA*« 
btli 2 ^7C^ -f X^T&SfijMliaift 8 tC#A 

H 5 ffirtH* 2 A*«#£ LTfi#«t[§!& 8 £A* Ztl 
5t*fc«»o 1 H1HI6 W. JEfc. CCD 
1 Hj!S£2g 6 ffl A «:» 3 A*«*tfc L,Tfi#«lH!» 8 [C 

A*$nst«i:«a© i h»s8 7 i;x*sn, 1H 

£ * t s6 fc bTfiSHBH* 8 A* $ n^> C <h trfcS. 

fi#gt[nI&8<h3fli<DlH;iMf§5, 6. 7 

[0 0 2 7] 6&JBIBIK8H:. AM^1^d>^» 
e»ai3Ea**l 0«©l*a**aHiBl 0, 11, 
12, 13, 14, 15, 16, 17, 18, 19t, 
A*m^<DM£2<g-r£4fl<Di£g:S§2 0, 2 1, 2 
2, 2 3 2 A*{g^<£-^£j^-r& 1 4®<DirI/ 
£^24, 2 5, 2 6, 2 7, 2 8, 2 9, 3 0, 3 
1, 3 2, 3 3, 3 4, 3 5, 3 6, 3 7 2 AM 
^£aoirr*5<@Oinir8g3 8, 3 9, 4 0, 4 1, 4 

[0 0 2 8] MKjyfcMiCt£BJT££, A/D**»4 50 



ftmy-S- 2 3 7 6 7 2 
^6©^lAMfH 1 *D^»@3§1 0lcA*£ 

4 blCA^^n^t^lC 1^D 7 ^M1 4ICAA 

$n, i znyzmm^i 4&J]\*±lu?*2 4cd«t 

2 4al:A*$n§o 

[0 0 2 9] 1 HilMg§5(7)ti5^T^am2A^m^ 
te, Itttl/** 2 5(D*g^2 5 bfcAA£n*£#fc 

i^d-/^5im§§i lKA^n, z.<Di#n<y#mm 
gi i<Dffi*»aaa>i^n^^iSffi8i sKA^sn 
*<h#i;:igf?2§2 oi^A^^n^o i£by*fflg8i 

5 CDtHAli, &Wt<D 1 ^o^^iSMSl 8fc:A:*>£n£ 
t*i:«*g2U:AA$n, l^Dy^IIgl 8 CD 
fflrt«:-feU^2 5 ON?- 2 5 alCA^^n^o 

[0 0 3 0] 1 H31M8 6(Dm^"e^^>^3 AAM^te 
tt&-feU^*2 6<DiT?2 6 blCA^^n^t^l- 1^7 
n^^iijggl 2»CA*$n, d<D 1 ^ny^iiMSil 

2©aiAi^a©i>7Dy^iisi 6fcA^^n^t 

ftfc«»«2 2fcArt£ns. l^Dy^i!3i»160 

m*j4«»© i * d y *ara 1 9 £A*ans tmz 

irl/^2 6<DST2 6 atCAA2n<5o 

[0031] i Hmm&7 <Dmjj~c&z>m4 xtimn 

te, l^Dy^IIS13l:A^n, £<D3M5£3§13 
©fflAttfiffi-fe]/-^ 2 7(Di^T2 7 blCAA^nSt 
i&tc, l^n^^jlMSl 7(cA^^n, l^n^il 
I»l 7Bi*litl/^^2 7<D*g^2 7 aiCA^^tl 

[0 0 3 2] tl/^^2 4©ffl*tt»8©tl/^^3 
2, 3 4(D«T3 2a, 3 4 a <D** tCAA^n, ill/ 
2 5<DtB^«irl/^^ 3 2, 3 4<DS$T32b, 3 
4 bCD^KAASn&o izl^*2 6 0>ffl*tt«a(D 
irl/^^ 3 3, 3 5(D«^3 3a, 3 5 a <D5fe* ICAA 
$n, irl/^^ 2 7<Dttrtfcirl'^ 3 3, 3 5CD^T 

3 3 b, 3 5 b<Z)5MrlCA2j£tl£o 

[0 0 3 3] iR#8 2 OCDm^H, aStD-feU** 2 
8, 3 0O^2 8a, 3 0 a <D5fc* tcAA t£tl* *» 
«2 1 (Dffl*«aa©izU^^-2 8, 3 1<D«^2 8 
b, 3 1 a<D**J'A*$n, SU?8 2 2(Dffl*tt«a 
(Dirl/^^2 9, 3O0Sf 2 9a, 3Ob0>**KA 

A^n, if§§2 zcvmtiumkco'tvz* 2 9, 31 

<Dfflfip2 9b, 3 1 b<D^X\ZAJ]2tlZ> 0 

[0 0 3 4] irl/^* 3 2, 3 3©*^r©Bl*H»SO 
SQ^83 8 IC Titian, irl/^^3 4, 3 5CD*^?CD 

ta^«^a(Djjiig:s§3 9[zxmn^n. ±u^^2 8<d 

MJlteVtmomUZ* 3 6, 3 7G)Sf3 6a 4 3 7a 
CD^^ICA^^n, irl/^^ 2 9<DMJ3\Z&:WL<D-kUP 
^ 3 6, 3 70)Sf 3 6 b, 3 7 b CD5*;* tCA^^tl, 
-kI/^^3 0, 3 l©*^©a*ttUDj|C«4 OlCTSDgt 

[0 0 3 5] iPSS3 8tDmt>te±Ul7* 3 6CDffl^t 



—1209— 



9 

[0036] mn&4 i <DMJi\*&&&)\z&&ffimm& 
^^^■i >©*«-r * 4 ia*#<De^a*jinx pjiBicfc 

[0 0 3 7] CCDlT©4X4lSI?D!y^S«AB 

0 9l:^ti;^i:P l 1-P4401 61^1$^^ 

[0 0 3 8] H9 0 1 6fiflDll*lC#B"r«t* *«Jfc 
P11^P12^P13^P1 4tl^D7^«:iT 

CDW*^7*rS^, ^l:P21^P22-P23-P 

2 4tT3&^2aao)7-f >o*is*co«#^ *n-c 

P31—P32->P33 — P3 4tT*6 3g!S07^ 
><&S-Pi3RG>fS*&*, ^TP41^P42^P43- 

p 4 4 £s±a©7-Y ><D&mm<Dmm>m$tmj32n 

Z> 0 m % Kft©RW©8^±, H5RP1 1*>S©#«E 
&l~cfcSm^£S 1 1, H^P 1 2THS 1 2, ETFB 
JUlriS 4 4»©«ra£«bTKWr*, 
[0 0 3 9] ::n6©»««#«CDSI5IJ8 2RtfAG 

c[ugS3^^T. a/d£««4tii*5V^*;|'«k 

mmZtl. 4 7-f>»Offl*^7l/T, A/D^&§§ 
4 «tt) P 4 40D®^CDfi-^S 4 4tf«fflaSnfcll*jfllT 
tt, S 1 1 -S 1 40 1 7< >»OfiW 1 
«fct)fi»JKimK8^A*Sn, S21-S240l7-f 

n, s 3 1 - s 3 4 o 1 >»©ot^ 1 hii« 5 

£0&ftffi\B\&8\ZXJ3l£n. Sll-S14015-f 

>#<z>mm>m»&4mmK s kaa ■znfzz.t \zu 

0, mzi pay zmmz&i 7\z\zs 1 2©«*wba 

1 jDyJHBl 3fcttS 1 3®«W, 1H 
»5S8glcttS 1 4©«^tH*$n, HMKl^ny* 
31M§§19, 16, 1 2fctt£*S 2 1, S22, S2 
lHl8S6l:IJS2 4©«^ffl*$ 
n, l?Dy*lHl8, 15, lltC«*^S3 

1, S3 2, S 3 3 ®ft-9ft<, 1 HjI&ggSICteS 3 4 



(6) <$i¥8-2 3 7 6 7 2 

J0 

^S42, S4 30SW A/Dg»S4fcld:S4 4 

[0 0 4 0] chd^T, fi#«®(MT®*IM»feiC 
te, CCD1±0 4X4<D16 ^jSSiS^Q 7 

ic, T^e3ff»T©ia*A^©i8fs«^©ffl*«f"r© 

*m»fl«IM**%<. *6K:T*6 4tfBO^-f > 
lc^^Tt>Sffl(D3lj*»©m*^T<D»ra!!if^JcJiac 

[0 0 4 1] ftoT, B*X^6©H*Sf^CCD«t 

*Dfflbfc#5*l|IB«YOiilBn4» BIlKMCi 
WDW^m^^, Em KSbfciS-fel'** 

mmfr$<DBmnf)WQa2nrzm\z\*mmffiY<D&m 
\zm&?zmm&^<Dmm&^m\zts:z>&, z<omwm 

2? fctn»TteE#I2<!:&£0>T, SS^J 2 fcjgbfcft-fe b^ 

IB 6 0 fctt $ n^> B0fc tt, E?UttE#l 

lJfctfEM2 3^S2fc«0Slt)*fc«>, ^nicffiffjb 

[0 0 4 2] #<D^-f MCO^Tfc, 4#@CD® 

3 t)i^OT, Jl OEM 3 

Y©*»*±k:lB»t-a*m»T<D*lB3&«PllB«r3te* 
d<D«W«TttEW4t3S:<b©T, £0>E#l4fcSB 

1*^ 5 0«««^ 0 Hl$n5Bi:ttE9JBEM 3 

•fe U £ * CD«Hft £&E?iJ £S b&ffcMjtoe* \ZteZ>. 

[0 0 4 3] *<Z>ffTtt4#aoii|*TOam« 
^©A^Btmi:, E3BJlRtffiB3?«2lcaibfc«l*»J» 
£§fefrb, B*K*©ffT»44#BOIB*-ca)lMk«fl- 

nnisn. sk&mm\ziffmz&mi&zmm2, &m 
3 &xfmm 4 ©ivrna><BJB&**&:£fc:«j otAsa 

ST^MtU lM»©»fO*DBl/^7b, S3t 

[0 0 4 4] «a©J:5K#-feU^*€*IBfc 
SIRJCtt, BltnW>flH»KJ:0U-feyh*tl 
50 T*¥BI*«***»>>hbT»«"t"©«*3WJF«rr* 
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(7) 

11 

T^S®^<ECCDT©&®£¥U5£b, 0y*-f;TF^£4 
Sns^WKSnsfiHC, EflllT*5£l/rEmjfl 

&mw*3imzm?f-?z>. io 
[0 0 4 5] &fz. mum**¥-Jio>5>\z&v % 

s> s ff m -ctzfr £ 4 m g cd® arc* & t«»f $ ns 

fpdcu z.<D=y^ y<Dmm<omiif)m<m\^ zuy>? 
m^commx^i i kobem 2mow&MW&&mzn 

[0 0 4 6] CCD^6OS^Ii^60)li(l^ 

<dmii£, z<Dmmm^&&ftffiim&s\zAJ3isnz>* 

X\Z\$+ CDS(hJ2§2, AGC[nI&3, A/D&«884 # 
^D^^^^CCDOTK^iMl/^^ 8 4 CD 

[0047] w&mw®&7 2fr*><DW&mmmmt* 
mm\zfoVTm6\z^£v\z&^u??&wr)&A. 

So 

[0 0 4 8] ^tc, ±j£CF>i-5«C*^$nfefe^fi«IIilK 

Bl/TH *W«Y*Htr4iS*4>©2iii*60G«^t 
ffl^ens. ep^hi o (a) ©Emxtfiai 3 

(a) coeM4Ttt, HI 0 (b) RtfEll 3 (b) \Z 
^-?&5\zmmP 2 2, P3 3(7)Gm^ir T2j <Z>fi#. 

situ z<om&m&im?*zLt.-eiip>nz. 

[0 0 4 9] S&B11 (a) (£>E?iJ2&tfH 1 2 
(a) <DE#l3Ttt* HI 1 (b) RtXHl 2 (b) K 
^f^^tClS^P 3 2, P2 3<DGfI^l£ T2j 40 

[0 0 5 0] fi»«HIK8©l^n-/^iSffiS 
11, 12, 15, 16, StffSi 2 0, 2 1, 2 2, 2 

3,-tri^^3 0, 3 l, R£«jn^8§4 o^ete2* 
-trl/^^3 lrt<*§^3 1 b«lC«0**>oT«*«2 3 




Wm^S-2 3 7 6 7 2 

1 1 offl^T&s s 3 3 fttgtirs 2 o \zx 2 fg^nr-tr 
1^*3 0KB«snTinJMg4 o\zAJi2nz> e - 
jj. i#ay?wm!&i 6<Dmt>x&z>s 2 2tam»s 

2 3ICT2fg^nT-fel/^^3 1 ICB«£ftTiniJM§4 

0 \z xti £ n, SflffS 4 0 TliMA^ &hdjm- s c t ic 
[0051] ififric, mM2mmnA\z^x\^ ±u 

29 3 OiflftTZ 0 bM\ztyr)&tD'oXfcW&2 2^ 
£MJRb, -fel^*3 1#>8^3 1 alC^Wtiot 
*»»2 lffl*&31«t-*±'5k:«J««lfP$n. l^P 
y^iSKSl 2CDffl^T&SS 2 3^SffS2 2CT2 

o Ka#$nTiJoJHg4 o ca^^? 

a*«J¥8S2 1 {-T2fg$nTirl/^^ 3 1 KTMtR^n 
T*D*«4 0fcAaa*U lD*«4 0"CliPSA*ftlPj|C 

-r £ £ <h icct; 9 ttwgB ytcd Gfi^^^ n^c 

[0 0 5 2] *JcRfi^<7>ffflt^lH&KWrsi:, *§Pfl 
fflY-ea>R«^©^tlBbTtt, «ra«KY^ffltT4® 
* * (7) i £ £ <DM m t m— ft £ tz « M \z & S A 

2m^(DR<D^y^ )i?<D2m%<Dwt3mm 

©RfiWffll^ns, Bp-feE^llTttHl 0 (c) IC 
^T<fc5fcK*P 3 2(DRfi^fc T2j <Bfi*«ft£tt 
4-b, li^P12, P 3 4(DRmmz r 1 j CDffi^R 
^r^b, Jin&<Z)3iil*OR« J 9JC*^<Da*«»[& 

[0 0 5 3] I^^IC, E^J2T«HH (c) i^^-r<fc 
3tCiS^P 3 3 T2j <Dfi^«&£tt#U 

I$P13, P3 ItDR^tC Tlj <Z>m^«S£tt# 

;:n6©3H*©R«-^Jc*^<z)»*.«ft^*jr 
b, ^n6©*#«^Jpirt-sc:i:T+^«<0R«#^ 

[0 0 5 4] E^J3T«H12 (c) {^"T £ 3 KiiiSS 
P2 2©R«^i: r 2 j <oa*«»£fl-#u ilj^P2 
4, P4 2^Ri^i r i j ©«*«»&fd-#b, ein 

60 31IKORfi^C*^©«*fll»&*J(b, 

So 

[0 0 5 5] EW4TttHl3 (c) lc^"TJ:5icH3il 
P2 3C0RM^tC T2j 0)S^«»&^#b, «P2 

i, p4 3©rh^ii r i j ©«*«R*ft#b, cin 

6© 3 BSicORm^*^ b, dtlb 
©*M*a*f5JltT'f4«<OR«W»lllSn 

So 

[0056] z(D&5\zRmn&mfrttvt9mRTfia& 
\zx%.m-?z>mzte. &jM&\BM8<D±x<oiZ7uy& 
mm^. mw&2 o, 21, 22, 23, ti/^^2 

4, 2 5, 2 6, 2 7, 2 8, 2 9, 3 2, 3 3, 3 
6, RLftjnffg§3 8, 4 l^^^S2^7c3^^y^^ 
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(8) 

13 

[0 0 5 7] JMfrftlCte, EaillC&friTH:, -tUt?* 

2 7, 3 6a«**©«^©afflfc«0»foD, 

2 5, 2 8, 3 2, 3 3^CD#f©b«:«IO*to 
^CtlCct 0, «*«S 3 2*fllWB2 llCT2««n 
3 6 £J£TiP»3§4 1 tCA*£ 
tl, fl^lS 1 2\t±U9^2 7, 3 3£gTiPffS§3 

8iCA*£n, M^MS 3 4fi<atJUR2 5, 3 2$iT 
3JPS83 8 KA*Sn*. fi£oTiJPR§§3 8^6»S 1 

2 + S3 4A^$n, *J»««CjD»8g4 l^Stt2X 

S 3 2 + S 1 2 + S 3 4tfMJj2tlZ>Z.t\ZteK). Ztl 10 

[0 0 5 8] ~feI/^2 5, 2 8, 3 6 # 

**<7>«^©a«K:«B&;b?K 2 7, 3 2, 

IS3 3**«*S2 0l:t2«*nfc±T?tl/^^2 

8, 3 6&«TiraJM84 ncA^an, m-stfits i 3\z 

2 3 3 £*£TiJPSI£§ 3 8ICA^J^n, fl*t 
1S3 1 ^ir 2 5 , 3 2 £jgT JP»^ 3 8 \Z At) 

$n^>o t£-oTJOgL§§3 8»6I2S 13 + S3 l^tti* 
2n, *»WKilOJMS4 H^tt2XS 3 3 + S 1 3+ a? 
S 3 lrt*HJA<**i*££Kft^ £n#»M«8Y-rcDR 

[0 0 5 9] K*U3~m, tl/^^2 4, 32, 3 3^ 
^©WTOaflJJCflJOIfttoO. irl/^* 2 6, 2 9, 

IS 2 2*«RIS2 3l:T2»$nfc±*Ctl/^^2 

9, 3 6&«TjD*S4 1(CA*Sn, «#«S2 4tt 
irU^^2 6, 3 3*3BTHPJ|ES3 8JCA*$n, 
«S42^tl/^^24, 3 2 ^USTjDffSi 3 8 ICA* 
$n^) 0 tEoTlmJI«3 8j^fcttS 2 4 + S4 2rttfflrt ^ 
£n, «j»WJCHD*«4 l)&^tt2XS 2 2 + S 2 4 + 

[0 0 6 0] BS3*J4Tte, tl/^^2 6, 2 9, 3 2, 

3 3^*^Ofl8^©afilfc«)01ft3bO. irl/^2 4, 
3 6 <0«^©bffl t«J0 i:lC«fc0, ff^- 
IS2 3j&*«JTS2 2fcT2«$nfc±TVfeU**2 
9, 3 6*«TJnJS«4 lfcA^Sn, «^«S2 ltt 
tl/^^2 6, 3 3^JSTinS§g3 8tCA*$n, ^ 
ffltS 4 3^-kl/^^2 4, 3 2£tf£T;&PgE8§3 8 KA*/ 49 
£n5o ^oTJPff§§3 8^£teS 21+S4 3}&<fflrt 
3*1, *»KlJClID»«4 1}&^tt2XS2 3 + S2 1 + 
S4 3*Bi*$ns^ii:ftD, ^n^ffl^SBYTOR 

[0 0 6 1] ^fcB«#©ffrt*«*K98-r-6t. fflW 
«YT(OBfi^a>fP*lrlRLTtt, ffiflflg&Y 4 ill 

m * <£> i m m t. z. (d m m t m — n * & « ra — m \ z & z> m 
tvmi 2m^<D2mm(om3mm(DBmntSc^m<D 
1 2mm*<D&m&Y\zm*>}&<\z&z>B<D&yj)i>* 

©2®S^S«)BlWfflV^n5. HltEJiJlTlM 50 




»B¥8-2 3 7 672 

14 

10 (d) JC^f <£5ICHi^P 2 3COBM^IC T2j CD 
U l*P21, P4 3WB^I: 

r i j u ^ne>o3i®^<7)Bm^ic 

[0 0 6 2] m»\Z* EM2"T?ra:Bl 1 (d) Id^-Tcfc 
OfClI^P 2 2 0)B{Bmz T2J <DS^&£tt^-b, 
ISP24, P4 2CDB^^ Tlj OM*««t&f*# 
b, £n£G>31i*<BB«*K:**©**«ft£*J* 

u ^ne<z>^»M&inff-r«^i:T«ra«Y<DBS^ 

[0 0 6 3] E#l3TttEll 2 (d) IC^T J: 5 ICBM 
P3 3(DBff^iC T2j <DS*&&££MFb, Hi^P 1 

3, P3ia>B«^K rij <Dm*^&£tt-£b, nn 

&©3IO*©B«^*^©a*«St«:*J|i:b, -nb 

cosjiffisjnff-rs - fc-«*w«Y©B«wjitmsn 

[0 0 6 4] mm4T*\tmi3 (d) (C^Tct^tC®^ 
P3 20>BflMtfc I" 2 J ©»*«ft&tt*U I«P1 

2, P3 4coB(t^ic rij <oa*«»&ft#u ;:n 

S0 3H*OB«^lC*^©S*«»&*ffb* ^n<b 
(Z)^g:MS:JP»T^ C trliro«Y©B«*wai3n 

So 

[0 0 6 5] z<D^\zBm^M^mf9SM&tsmn 

j1M2§> IH2 0, 2 1, 2 2, 2 3, irl/^^2 

4, 2 5, 2 6, 2 7, 2 8, 2 9, 3 4, 3 5, 3 
7, RZfmW$£3 9. 4 2 0>&J&5 2#C7C3^2/:/:7 4' 

[0 0 6 6] JIffMfctt* IBmiC^Tte, 
2 6, 2 9, 3 4, 3 5 <D«^<0 a«fc«D«;b 

0, tl/^^ 2 4, 3 7*«*/r©«B^©b«^«JO»3b 
SiliitC.kO, «^«S 2 3*tJRflCg2 2JCT2f&Sn 
fclTtl/^^ 2 9, 3 7 £»TjP^2§4 2 tCA?j£ 
n> fl^IS2 1[i-fel/^^2 6, 3 5 £«TllllJ«8 3 
9tCA^^n, ff^MS4 3;0t-irl/>>^2 4, 3 4 
T$m$%3 9iCA^^nSo fi£oTiP^2§3 9*6ttS 

2 1+ S4 3W$n, S»WfciraJrS4 2>&*SKJ2 
xS2 3 + S2 1 + S4 3^tB*$n5utl:fe0, - 

[0 0 6 7] @B?iJ2-m, tl/^^24. 34, 3 5 *t 
coffl^co a fiiji'^ Oifet) 0, irb^^ 2 6, 2 9, 

3 7^*><?CDfflT-COb#JtC^]K)^S^<hlCJ:0, m-^- 
IS2 2^tRffK2 3 ldT2fg$nfc±-Cirl/^^ 2 
9, 3 7*«TJDj|»4 2lrA*an, M«S2 4li 
irU^7^2 6, 3 5 £«TiraWS3 9lCA*<*n, 
IS42^tl/^^24, 3 4 &«TiD«B 3 9 tC A^J 
an^o «oTinJHI3 9}^SttS 2 4 + S 4 23&«HJA 
an, «k3H»(CHlI»84 2^&tt2XS2 2 + S2 4 + 

s 4 2#m*an*;:£fc:fcD, ^nwSYTOB 
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(9) 4$|f!¥8-2 3 7 6 7 2 

15 16 

[0 0 6 8] E#)3Ttt, 2 8, 3 7^ 

MS 3 3^g[|§2 0fcT2f8£nfc±T-feU**2 
8, 3 7 t«THD*84 2 l:A»Sn, OT«S 1 3 B 
tl/^^ 2 7, 3 5^STjnfiLg3 9£Aft3ft. 
fS3 1^t^^25, 3 4 £«Tftlff £ 3 9 iC A* 
£tl£o a£oTHn»«3 9#>&ttS 13 + S3 1 *»ffl* 
StU A«niCAl]HI42»6B2XS33 + S13 + 

s3i^$n§utc/io, dn*t»KiaYTOB 

[0 0 6 9] E*J4T?tt, irl/^^2 7, 3 7rtt^*tf> 
^(Da&l\ZWr)mt>D, irl/^2 5, 2 8, 34, 

3 5*»*^©*B^fl!)b«c«Daito*c:tfcJ:0, ft** 

fflS 3 2«tKffS2 1 ^T2f&$nfc_hT-bU^^ 2 
8, 3 7£«Tinl?§g4 2KA*S*U fi^IS 1 2tt 
tl/^^27, 3 5*fiTJDj(«3 9KA*£n, 
IS34^t!/^^ 2 5, 3 4 SrSTJOff^ 3 9 \Z Xti 
$n^o fiEoTinJf2§3 9^<MSS 12 + S3 4#ffi* 
Sn, «»WJCjPjf84 2 3&^tt2XS 3 2 + S 1 2 + 
S 3 4j&*ffl:&;*ft*££K:fcD, ^n^iMYWB 

[0 0 7 0] £<0±3fclUTCCD±T<Dtt*0>4X4 

R, G, BO36B««ffl^n5^tl:a0, &£4 
X 4 «*:/n ^-CO*im»YT?<Dfi«^OfPfl6^7 

H (z) = 2hmz-m= 1 X z-0+ 1 x z-l= 1 + z-1 
(R«*©*¥:*rRl> 

H (z) =Shmz-m=0 X z-0+ 3 x z-l+ 0 X z-2+ 1 X z-3 
= 3 z-l+z-3 

H (z) =2 hmz-m= 1 X z-0+ 0 X z-l+ 3 x z-2+ 0 X z-3 
= 1 + 3 z -2 

H (z) =2hmz-m= 1 X z-0+ 0 X z-l+ 3 X z-2+ 0 X z-3 
= 1 + 3 z -2 

H (z) = E hmz-m= 0 X z-0+ 3 X z-l+ 0 X z-2+ 1 X z-3 
= 3 z-l+z-3 

[§2^J 2 D 

< g (D*^&zsmwijjfa) 

H (z) =Shmz-m= 1 X z-0+ 1 X z-l= 1 + z-1 

H (z) =2hmz-m= 1 X z-0+ 0 X z-l+ 3 X z-2+ 0 X z-3 

= 1 + 3 z -2 
(R«#<Z*tt;fr|nJ) 



u *^@^<7)it^m^A/D^§§4^e,m^$n 

[0 0 7 1] d<OH*^a^^©»»lcfl5^»M«Yt> 
^*TJ:^lCCCD(D4iii^<D^ic^tj-^R, G, Bg 
MCC D 1 ±\zmm\Z 4X4 H*:/a v 2 ^JK«T€r 
«HUK8^TH^CCD*>etti^$taSm^lcS^T 

tnr±»R, g, B«»K»a-r*«iWiiaanft^ 

4 X 4IU*r/Dy^ttCCD±JCtt«|31»lC»il9!feT€r 
ft HOT, 21©»ffl<ltt*||IBffl©7 ? -*tUTtt±<« 

[0 0 7 2] CCD-Ctt£*«HRtX±T«JCtt^e 

fl^tf5 3 0 X 5 0 0g«tfl<*<, 4X 
[0 0 7 3] _hj£0)J:'5«cLTfi»«l@PS8»CTfPfl&$ 
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(10) 4#PI¥8-2 3 7 6 7 2 



17 

H (z) =Xhmz-oi=lXz-0+ 
= 1 + 3 z -2 

H (z) = £hmz-m=0 x z-0+ 

= 3 z-l+ z-3 
(BM^^S^ft) 
H (z) = £hmz-m=0 x z-0+ 
= 3 z-l+ z-3 

[@23*J3] 

( g mncDik^Rzfmmjjm) 

H (z) =Ehmz-m= 1 x z-04- 
(RfI^<D*¥2fft) 

= 3 z-l + z-3 

H (z) =Zhmz-m= 0 x z-0+ 
= 3 z-l+ z-3 

H (z) =2 hmz-m= 1 X z-0+ 
= 1 + 3 z -2 

H (z) =Shmz-m= 1 x z-0+ 
= 1 + 3 z -2 

[BE*U4] 

H (z) =X hmz-m= 1 X z-OH- 
(Rm^<0*¥3r[S]) 
H (z) =2 hmz-ffl= 1 X z-0+ 
= 1 + 3 z -2 

H (z) =ZhiDZ-m=OXz-0+ 

= 3 z-l+ z-3 
(B{t^CB*¥#lR)) 

H (z) =2 hmz-m= 0 X z -04- 
= 3z-l+z-3 

H (z) =Zhmz-m= 1 x z-0 + 
= 1 + 3 z -2 

§<h^l 5©ck^l:^^o Q lteGfI^<D7K¥& 

O (b) ±t)W6^tt«t5«CGfll^OfP*fc«fflSn* 



0 X z -1+ 3 X z -2+ 0 X z -3 



3 X z-l+ 0 X z-2+ 1 X z-3 



3 X z -1+ 0 X z -2+ 1 X z -3 



1 X z -1= 1 + z -1 



3 X z -1+ 0 X z -2+ 1 X z -3 



0 X z -1+ 3 X z -2+ 0 X z -3 



0 X z -1+ 3 X z -2+ 0 X z -3 



1 X z -1= 1 + z-1 



0 X z-l+ 3 X z-2+ 0 X z-3 



3 X z-l+ 0 X z-2+ 1 X z-3 



3 X z-l-f 0 X z-2+ 1 X z-3 



0 X z -1+ 3 X z -2+ 0 X z -3 

*fr©*©**©2ff©vvrri**« r 3 j „ lfrKTfc 

[0 0 7 5] *fc, Bfl^<Dff«fc«fflSn*H*a)m 

r 3 j „ 1 ff «Tfcn«©fT38f« r 1 j ic&kk eintccfc 

SWMWMS tt*KQ 2 CD £ O ICfcS. 

[0 0 7 6] dOHl 5J;D98S36»ft«fc5fc, 
50 #-r«tb*^3«fi«^a)»tiT«t)**^Gfi^«>H« 
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&*H$Qlte. 0 8 GDP 2±Dfc»«*T«S©d>ftU> 
[0 0 7 7] tfc, l/2^<*XhH»»«C^^T, 

[0 0 7 8] 

&tfBfifOfl«ft»e^:Gfi*©fl*»»tt08*«'> 

[B l ] S«li«ofi**»31lHMa)*#a>^ 

tt#ttffi*K9rr*BT*5. 



(11) W8-2 3 7 6 7 2 

a? 

[B6] f£*«T©«nBBfPlcBUT©m*mJ-«»© 

ftr*«IB&IBlB-r*BT**. 
B~C^^)o 

[H9] **«|0|B*yO!yir-COlilB«© 

tt«*ia^-r*BT** 0 

[Bl 0] **W©-*Jfi«OMBB»fffClRUT©E2W 

i T<Da*»w««t©ft#«iBSRW'r*BT**. 

[Bl 1] *«W©-«B«l©«IIH»ffKKUT©E>l 
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